• • Hospitalizations in patients with metastatic cancer occur commonly at the end of life but have not been well-described in individuals with metastatic breast cancer. • • Patients with metastatic breast cancer are less likely to receive hospice services when compared to those with other advanced solid malignancies.
Introduction
Patients with advanced cancer often receive intensive medical care at the end of life (EOL). [1] [2] [3] Data from the Dartmouth Atlas highlight that the majority of advanced cancer patients are hospitalized in the last month of life, and there have been rising rates of intensive care unit (ICU) admissions over the last decade. 1 Although the majority of patients with cancer prefer to die at home, [4] [5] [6] about 25% of patients die during one of these hospital admissions. 1 Additionally, almost 40% of patients with advanced cancer do not enroll in hospice in the last month of life. 1 Even in those patients who do enroll in hospice, the average patient only spends approximately 9 days on hospice. 1 These high rates of hospitalization and relatively low rates of hospice utilization are two markers of highintensity EOL care in patients with an incurable cancer diagnosis.
This intensity of medical care at the EOL impacts the quality of life and the experience of patients and their caregivers. Studies have shown that patients with cancer who die in the hospital or the ICU experience more physical and emotional distress and lower quality of life at the EOL compared to patients who die at home with hospice services. 7 Moreover, bereaved caregivers experience high rates of posttraumatic stress disorder and prolonged grief disorder when their loved ones die in the hospital or ICU. 7 Conversely, patients with longer admissions to hospice report better quality of life, and their bereaved family members have lower rates of depression. [8] [9] [10] Therefore, the intensity of medical care at the EOL impacts patients' quality of life, physical and psychological distress as well as caregivers' bereavement and psychological outcomes.
Patients with metastatic breast cancer (MBC) are a key population to examine in terms of the intensity of medical care at the EOL since breast cancer is the second leading cause of cancer-related mortality in women in the United States. 11 However, studies examining the intensity of medical care at the EOL for patients with MBC are limited. One prior study suggested that patients with MBC were more likely to receive intensive care compared to those with other advanced solid malignancies. 12 Specifically, they were more likely to be treated with chemotherapy within 2 weeks of death and were less likely to receive hospice services. 12 In a retrospective database review of patients who died from breast cancer, one-third of patients with MBC died without a hospice referral. 13 These patients were more likely to die in a hospital setting, when compared to patients with MBC who were referred to hospice. 13 These data underscore the need for more information about medical care at the EOL in patients with MBC, with a specific focus on identifying a subset of patients who are at a high risk for further morbidity and mortality.
The goal of this study was to describe the frequency and reason for hospitalization and hospice and palliative care utilization in patients hospitalized for the first time with a diagnosis of MBC. Although the median survival of MBC is approximately 18-24 months, [14] [15] [16] [17] [18] the course of MBC can be difficult to predict with approximately one-quarter of women surviving 5 or more years. 19 We chose to focus on hospitalized patients with MBC as we felt they represent a high-risk cohort of MBC patients with a shorter prognosis. These data will provide essential information about the morbidity, mortality, and utilization of palliative care and hospice services in hospitalized patients with MBC and will identify potential targets for interventions to improve the quality of their EOL care.
Methods

Study population
Our study cohort included consecutive patients with MBC who were hospitalized for the first time (index hospitalization) with a diagnosis of metastatic disease. Patients were admitted through the emergency department, from clinic, or electively. To standardize the follow-up time of our study population, we collected data for 3 years post the index hospitalization. The median survival of MBC is 18-24 months [14] [15] [16] [17] [18] and patients who are admitted to the hospital likely represent a more ill cohort of the population; thus, a 3-year window should provide adequate time to collect data on EOL outcomes. Patients were eligible for inclusion in this retrospective chart review if they had their first oncology hospital admission to Massachusetts General Hospital (MGH) with MBC between 1 January 2009 and 31 December 2010. We utilized the hospital billing database and a centralized clinical data registry to accurately identify this cohort. First, we searched the hospital accounting database for patients who had an admission between 1 January 2009 and 31 December 2010 and who were admitted or discharged by an MGH breast oncologist since individual oncologists admitted their own patients during this time period. We then conducted a centralized clinical data registry to create a list of patients who had inpatient encounters at MGH between 1 January 2009 and 31 December 2010 with a diagnosis of breast cancer (International Classification of Diseases, Ninth Revision (ICD9) 174.9). From this list, we selected those patients who also had a diagnosis of MBC (ICD9 198.81) or metastases to the bone (ICD9 198.5), brain (ICD9 198.3), liver (ICD9 197.7), or lung (ICD9 197.0) linked to their medical record. To select patients who received the majority of their cancer care at MGH, we limited our study population to patients with an MGH outpatient medical oncologist, with a minimum of three visits in the ambulatory care setting during the study period. From this list, we manually reviewed each record to confirm that patients met the inclusion criteria for the study.
Study design
This study was a retrospective cross-sectional study and conformed to the guidelines in the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement. After approval by the Partners Institutional Review Board (Protocol #2012P000977) for all study procedures, two physicians performed a retrospective chart review of all patients who had their first admission to MGH with MBC between 1 January 2009 and 31 December 2010.
Data collection
We collected demographic data, including date of birth, gender, race, ethnicity, education level, and marital status, at the time of index hospital admission, through a billing database. We completed a review of the electronic medical record (EMR) to identify the dates of initial and MBC diagnosis, along with basic information about breast cancer diagnosis and treatment. The oncology team usually makes a referral to palliative care, and the EMR includes documentation of all inpatient palliative care consultations and outpatient palliative care visits. We searched the EMR for documentation of hospice utilization. We captured date of death using both the social security index and the chart review. We censored admissions and deaths after this 3-year study period to standardize the follow-up time.
A physician reviewer determined the primary reason for index admission by reading the discharge summary and compared this to the principal diagnosis retrieved through the billing database. A second physician reviewed any discrepancies between the primary reason for admission as determined by the physician reviewer and the billing database, and both reviewers came to a consensus on which reason to list as the primary reason for admission. We also collected data on discharge disposition, sites of metastases, and lines of therapy administered prior to or during the hospitalization. We collected these data at index admission and at all subsequent admissions.
Statistical analysis
We used descriptive statistics to describe demographic data, breast cancer-specific information, admission diagnoses, utilization of palliative care and hospice services, discharge status, and death outcomes. We used SAS software, version 9.3 for all analyses.
Results
Demographic and clinical characteristics
We identified 123 patients hospitalized for the first time with a diagnosis of MBC ( Figure 1 ; Table 1 ). The median number of hospital admissions during the 3-year follow-up period was 2 (range: 1-17). All 123 patients were female with a mean age of 58 years old (standard deviation (SD) = 14) at the time of index admission. Most patients were white (80%, 99/123), married (62%, 76/123), insured, (95%, 117/123), and had at least some college education (61%, 75/123). The majority of MBC tumors were hormone receptor-positive (70%, 86/123) and HER2-negative (82%, 101/123). Twenty-eight patients (23%) had triplenegative (hormone receptor-negative, HER2-negative) tumors.
The time from initial breast cancer diagnosis to MBC diagnosis was less than 3 months in 29% (35/123), 3 months to 5 years in 37% (46/123), and more than 5 years in 34% (42/123) of patients. Most patients were diagnosed with MBC prior to index admission (72%, 88/123), although 28% (35/123) of patients were diagnosed with MBC during index admission. At the time of index hospitalization, 79% (97/123) of patients had bone metastases and 76% (94/123) had visceral metastases, while a minority had central nervous system (CNS) metastases (26%, 32/123). Figure 2 depicts the reasons for index hospitalization in our cohort. Uncontrolled symptoms accounted for half (50%, 62/123) of the index admissions (16% CNS symptoms, 14% respiratory symptoms, 8% pain, 7% gastrointestinal symptoms, 3% failure to thrive, and 2% dehydration). Almost a quarter of index admissions were attributable to a planned procedure (24%, 30/123), and an additional 12% (15/123) of admissions were due to fever/ infection.
Reasons for index hospitalization
EOL outcomes
The majority of patients (76%, 94/123) died during the 3-year follow-up period. The median time from index admission to death was 6 months (range: 0-34 months) for all those who died during the study period and was only 3 months (range: 0-33 months) for patients admitted with uncontrolled symptoms. Among all patients who died in the study period, the median time from last hospital admission to death was 9 days (range: 0-35 months). Approximately half (53%, 50/94) died in the hospital or within 14 days of hospital discharge. A total of 22% (21/94) of patients died during an admission, and 17% (16/94) died while enrolled in inpatient hospice either at MGH or an inpatient facility. For the remaining patients who died during the study period, only 12% (11/94) of patients were discharged home with hospice services from their final admission (Figure 3 ).
Palliative care and hospice utilization
In the deceased cohort (n = 94), the inpatient palliative care team evaluated 57% (54/94) of patients at least once during a hospital admission, but only 17% (16/94) of patients attended an outpatient palliative care clinic appointment throughout the study period. Additionally, in this cohort, 29% (27/94) of patients were referred to hospice upon their last discharge (16/94 to inpatient hospice, 11/94 to home hospice), whereas 35% (33/94) were referred to hospice from the outpatient setting. Most of the outpatientinitiated referrals to hospice occurred after the last admission before death (85%, 28/33). The minority of patients received outpatient-initiated referrals to hospice prior to the last admission (15%, 5/33), and all these patients died in the hospital or with inpatient hospice.
Discussion
Patients with breast cancer who are admitted to the hospital with a diagnosis of metastatic disease represent a highrisk group of patients with respect to symptom burden and death. Half of patients were admitted with uncontrolled symptoms, including CNS symptoms, respiratory symptoms, pain, gastrointestinal symptoms, failure to thrive, and dehydration. Moreover, the majority of patients died during the 3-year study period, with a median time from index admission to death of 6 months. Approximately half of these patients died in the hospital or within 2 weeks of discharge, which underscores the poor prognosis of patients with MBC who require hospital level care.
The medical community is well aware of the high rate in which patients with advanced cancer are admitted to the hospital during the last month of life. 1 The Institute of Medicine (IOM) released the report "Dying in America: Improving Quality and Honoring Individual Preferences Near the End of Life" that draws attention to the multiple transitions between healthcare settings, including high rates of often preventable hospitalizations, faced by patients near the EOL. 20 The IOM report also emphasizes the fact that most patients will receive acute hospital care from physicians who they have never met, underscoring the need for advance care planning to ensure that patients receive care that reflects their personal values, goals, and preferences. In order for this to occur, the IOM recommends frequent clinician-patient conversations over time.
Our data point to hospitalizations as an important trigger for these conversations in patients with MBC.
In this group of patients with MBC at a high risk of death, we assessed the utilization of inpatient and outpatient palliative care and hospice services. Among those who died during the study period, the inpatient palliative care team evaluated 57% of patients at least once during an admission, but only 17% of patients attended an outpatient palliative care clinic appointment at any time during the study period. Importantly, many patients were admitted with uncontrolled symptoms and thus represent a group of patients that would likely benefit from longitudinal outpatient palliative care involvement. With the strong evidence demonstrating the benefit of palliative care in patients with metastatic cancer, many professional organizations have published guidelines to support the integration of palliative care into standard oncology care. 21-23 However, timely referrals are still not commonplace for patients with MBC, 24, 25 and our data reflect the lack of integration of outpatient palliative care services into the oncology care of this patient population, even at an institution with an established outpatient palliative care program.
We also found that among the subset of patients who died during the study period, less than one-third (29%) were referred to hospice upon their last discharge. Outpatient oncology clinicians referred an additional third of patients to hospice, although most of these referrals occurred after the patient's last admission during the follow-up period. With a median survival from index hospitalization of 6 months, hospitalized patients with MBC are a relevant population to consider whether a hospice referral may be appropriate at discharge. Additionally, among those who died during the follow-up period, 22% of patients died during a hospital admission. Previous research demonstrates that patients with cancer who die in the hospital or ICU experience more physical and emotional distress and worse quality of life at the EOL than those who die at home with hospice. 7 Although the inpatient teams may have wished to defer a hospice referral to a patient's oncologist, a discharge without hospice services may represent a delayed or missed opportunity for earlier hospice discussions and referrals.
Our data suggest that hospitalization should serve as a signal to consider whether a patient and family may benefit from a palliative care referral or hospice services and to recommend and make these referrals.
Our study adds to the published literature by describing the reasons for admission and the use of palliative care and hospice services in hospitalized patients with MBC. In one study of unplanned hospitalizations to a solid tumor oncology service at an academic hospital, the majority of patients were admitted with uncontrolled symptoms (66% of 149 admissions of 119 unique patients), with pain as the most common complaint (28%). 24 With a median survival of 3.4 months, the patients in this study had an even shorter prognosis than those in our study. This difference in median survival may be due to the inclusion of all solid malignancies in this study, many of which have a shorter prognosis than MBC. Despite the high symptom burden and poor prognosis of patients in this study, palliative care was consulted in only 6.8% of admissions, and 18% of patients enrolled in hospice upon discharge. Another study described 83 patients with MBC who were admitted to a medical oncology inpatient unit in Australia and demonstrated that only approximately 15% of admissions in 2006 received a palliative care consult. 25 Our study confirms the low rates of palliative care and hospice utilization in this population. By focusing on patients hospitalized for the first time with MBC, we have identified a distinct event in these patients' course of illness for clinicians to consider which patients may benefit from palliative care and hospice services.
There are several important limitations to our study. The study sample comprised a small, relatively homogeneous sample of patients, performed at a single, tertiary care center. Therefore, the findings may not be generalizable to patients with lower education and minority groups and other care settings. Second, we followed all patients for 3 years after their index admission and censored any data that occurred after this 3-year follow-up period in order to standardize follow-up time. Although we did not collect data regarding admissions, death, palliative care, and hospice referrals that occurred outside of this study window, these data would have pertained to those patients who lived 3 years beyond their index admission and who had a more favorable prognosis than most of the patients in this study population. It is also important to note that there is significant variability in the roles that the oncologist, inpatient palliative care clinician, and outpatient palliative care clinician may play in a patient's care. For example, an oncologist might consult inpatient or outpatient palliative care to address pain alone or may ask for assistance with goals of care discussions. Inpatient palliative care clinicians may find themselves speaking to patients who they have just met about EOL wishes, while an outpatient palliative care clinician may have had several visits with a patient before discussing such issues. Finally, this was a retrospective review of medical records, with all of the limitations of a chart review. It is possible that we may have missed patients who did not have an ICD9 diagnosis for breast cancer or MBC. We may have also missed data regarding hospice utilization if it was not documented in the EMR or a discharge summary. Additionally, patients may have been referred to outpatient palliative care but may have not attended their appointment due to sickness, admission, or death.
Hospitalized patients with MBC are commonly admitted for uncontrolled symptoms and have a poor prognosis. However, only a minority receive outpatient palliative care or are referred to hospice services from the inpatient setting. Clinicians should recognize hospitalization as a trigger to discuss values, goals, and preferences with their patients and a signal to consider whether a patient and family may benefit from a palliative care referral or hospice services. These findings highlight the need to develop interventions to improve EOL care for patients with MBC who are hospitalized.
